Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.003 Å; R factor = 0.033; wR factor = 0.041; data-to-parameter ratio = 13.4.
The asymmetric unit of the title compound, [Co(C 9 H 12 2+ complex unit [PLSC is 4-(2-carbamoylhydrazin-1-ylidene)-5-hydroxymethyl-2-methylpyridinium-3-olato], two NO 3 À and two water molecules. The two tridentate PLSC ligands of the cation are zwitterions related to each other by a non-crystallographic C 2 axis. The Co II ion is in a disorted octahedral coordination environment. The crystal structure is composed of alternating NO 3 /H 2 O and complex layers supported by extensive C-HÁ Á ÁO, N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonding.
Related literature
For the preparation and structure of other complexes incorporating PLSC ligands, see for example: Poleti et al. (2003) ; Leovac et al. (2007a) ; Jacimovic et al. (2007) ; Knezevic et al. (2003) . For the preparation and structures of similar complexes incorporating thiosemicarbazone (TSC) ligands, see : Belicchi Ferrari et al. (1998) ; Leovac et al. (2007b) . For background to the biological acitiviy of semicarbazones and thiosemicarbazones, see: West et al. (1991) . For puckering parameters, see : Cremer & Pople (1975) . For the Chebychev weighting scheme, see: Prince (1982) ; Watkin (1994) .
Experimental
Crystal data [Co(C 9 Table 1 Hydrogen-bond geometry (Å , ). (West et al., 1991) . The synthetic, structural as well as the biological activity of TSC-based ligands have been explored to a greater extent than their SCbased analogues. In fact, only a handful of reports have been published revealing the syntheses and structures of complexes incorporating 3-hydroxy-5-hydroxymethyl-2-methyl-pyridine-4-carbaldehyde semicarbazone (PLSC) ligand (see for example Knezevic et al., 2003) and all the reports describe complexes incorporating one PLSC ligand except for a report by Leovac et al., (2007b) , which includes the synthetic and structural descriptions of a complex with two PTSC ligands in its coordination sphere. It is worth noting that PLSC ligand can adopt three different forms in the coordination sphere of a transition metal namely neutral (but zwitterionic) H 2 L, monoanionic HL -(pyridinium deprotonation) and dianionic L 2-(both pyridinium and hydrazine deprotonation) forms (see Fig. 1 ).
Herein, we report the second PLSC-based complex ([Co(H 2 L) 2 ].2NO 3 .2H 2 O, 1 (Figure 2 ), which contains two PLSC ligands in its coordination sphere. However, complex 1 includes both PLSC ligands in their neutral zwitterionic forms while in the corresponding complex reported by Leovac et al., (2007b) both ligands are in their monodeprotonated forms HL -.
Thus, the title complex 1 is the first bis-PLSC-based complex that contains neutral PLSC ligands.
The molecular structure for 1 is shown in Fig. 2 and it contains a discrete dicationic
, two NO 3 -anions and two H 2 O molecules. The crystal structure is connected by an extensive hydrogen-bonding network. The structure is best described as layered ( The environment around the central cobalt cation in 1 can be best described as a distorted octahedral geometry. In fact, the N6-Co-N21 angle (171.12 (7)°) is somewhat similar to the theoretical 180° , but the other two, symmetry-related, supplementary materials sup-2 O2-Co1-O16 (154,44 (7)° ), and O18-Co1-O25 (162.82 (6)° ) angles greatly deviate from linearity due to the chelation rings strain. Furthermore, the angles formed by the phenolic and carbonyl O atoms and Co (O2-Co1-O18 and O16-Co1-O25) differ from 90° (83.21 (6) and 101.92 (7)°, respectively) confirming a distorted octahedral geometry around the central Co cation.
The ring-puckering parameters defined for the atom sequence O16(O25)-C15(C24)-C8(C23)-C7(C22)-N6(N21)-Co are Θ = 64.8 (7)°, Q1=0.142 (2) Å and Q2= 0.067 (2) Å corresponding to a twist ( 1 T 2 ) conformation while the six-membered ring has and a total puckering amplitude of 0.1572 (18) Å corresponding to a skew (1S2) conformation (Cremer & Pople , 1975) . The O16(25) atoms are the only atoms in the chelate ligand which exhibit strong H bonding interactions with O11 of the NO 3 -anions. The geometry of NO 3 -groups do not deviate from the usual literature values and the summary of the H bonding (O-H···O, N-H···O and C-H···O) in 1 are given in Table 1 .
The title complex was prepared by the reaction of Co(NO 3 ) 2 .6H 2 O and PLSC in a 1:1 molar ratio, using warm H 2 O as the solvent. Brown single crystals of 1 were obtained after allowing the reaction mixture to stand overnight.
Refinement
The H atoms were all located in a difference map, but those attached to carbon atoms were repositioned geometrically. The H atoms were initially refined with soft restraints on the bond lengths and angles to regularise their geometry (C-H in the range 0.93-0.98, N-H in the range 0.86-0.89 N-H to 0.86 O-H = 0.82 Å) and U iso (H) (in the range 1.2-1.5 times U eq of the parent atom), after which the positions were refined with riding constraints.
A three term Chebychev polynomial weighting scheme was applied (Watkin, 1994; Prince, 1982) . Figures   Fig. 1 . Different forms of the PLSC ligand. Fig. 2 . The asymmetric unit of 1. The thermal ellipsoids are drawn at the 50% probability level. H atoms are not shown.
supplementary materials sup-3 Method, part 1, Chebychev polynomial, (Watkin, 1994 , Prince, 1982 
